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(54) INFRARED COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform infrared 
communication between an optional infrared transmitter 
and an optional infrared receiver regardlessly of the 
difference of communication protocols by transmitting a 
communication mode information for designing a 
communication protocol for transmitting data before 
transmitting the data from the infrared transmitter, and 
then transmitting the data with the designated 
communication protocol. 

SOLUTION: When a transmission start signal START is 
given, the communication mode information for 
designating the communication protocol for transmitting 
the data from a communication mode generator 1 6 is 
transmitted through an infrared module 20 before 
transmitting the data, then the infrared transmitter 12 
outputs a transmission enable signal 'en' to transmit the 
data with the? communication protocol designated from 
an IrDA modulator 18 (IrDA in this case) through the 
module 20. The signal received by an infrared module 22 
is discriminated that the communication protocol of data is the IrDA by a communication mode 
discriminator 24 and converted into a parallel data by an IrDA demodulator 30. 




* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
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[Claim(s)] 

[Claim 1]Before transmitting data, after transmitting communicate mode information which 
specifies a communications protocol for transmitting this data, An infrared transmitter which 
transmits said data with a communications protocol specified using this communicate mode 
information, And before receiving said data, after receiving and distinguishing communicate mode 
information transmitted from said infrared transmitter, An infrared-ray-communication machine 
having at least one side of an infrared receiver which receives data transmitted from said 
infrared transmitter with a communications protocol specified using this communicate mode 
information. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION >■■*, .i.vri-T: ■ , 

[Detailed Description of the Invention] 

[0001] O xriO : M ,-ioi , L;( ; 

[Field of the Invention]This invention relates to the infrared-ray-communication machine which 
transmits / receives data serially by infrared ray communication 

[0002] ' . .nd-:. M v,-,-.-,:-,*^ ..-,.„.. . , . ; ,■; " 

[Description of the -Prior Art]Now, the communicate mode between the apparatus using infrared 
ray communication is not unified, but a different communications protocol (standard) for some, 
manufacture makers is adopted. As such a communications protocol, for example. ASK (amplitude 
shift keying) and IrDA (Infrared Data Association), Many kinds, such as. what is used with the . 
home remote controls, such as television, video, and an air-conditioner, exist, and the 
transmission speed, communication form of data, etc, differ from each other for eyery 
communications protocol. , > 

[0003] Usually, as shown in drawing 3 , in the apparatus using infrared ray , communication for ^ 
example, the communication between Personal Digital Assistant 44 and the notebook sized 
personal computer 46, For example, when it is a thing using IrDA as a communications protocol, 
as shown in the flow chart of drawing 4 , It is necessary to start the application for data transfer 
by the notebook sized personal computer 46 side, and a user needs to specify communicate 
mode according to the communications protocol between Personal Digital Assistant 44 and the 
notebook sized personal computer 46. • • 

[0004]For example, when the application for data transfer is equivalent to the communications 
protocol of a home remote control, ASK, or IrDA, After starting application, a user chooses IrDA 
which is a communications protocol between Personal Digital Assistant 44 and the notebook 
sized personal computer 46 from a home remote control, ASK, or IrDA. Thereby, by application, 
various kinds of setting out according to IrDA which is a communications protocol is performed, 
and a data transfer is started. 

[0005] However, in order that a user may specify the communications protocol between Personal 
Digital Assistant 44 and the notebook sized personal computer 46, When there is, the 
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communicate modes, i.e., two or more infrared-ray-communication machines, between Personal 
Digital Assistant 44 and the notebook sized personal computer 46, Since the communicate mode 
between all the infrared transmitter and all the infrared receivers had to be grasped, it was 
complicated, after setting up the wrong communicate mode, data could not be incorporated well, 
but there was a problem that an error occurred. 
[0006] 

[Problem(s) to be Solved by the Invention]The purpose of this invention tries to return the 
problem based on said conventional technology, and there is in providing the infrared-ray- 
communication machine which makes possible infrared ray communication between an infrared 
transmitter and an infrared receiver irrespective of the difference in a communications protocol. 
[0007] 

[Means for Solving the Problem]To achieve the above objects, before this invention transmits 
data, after transmitting communicate mode information which specifies a communications 
protocol for transmitting this data, An infrared transmitter which transmits said data with a 
communications protocol specified using this communicate mode information, And before 
receiving said data, after receiving and distinguishing communicate mode information transmitted 
from said infrared transmitter, An infrared-ray-communication machine having at least one side 
of an infrared receiver which receives data transmitted from said infrared transmitter with a 
communications protocol specified using this communicate mode information is provided. 
[0008]Here, an infrared transmitter and an infrared receiver which this invention says have the 
function to transmit / receive data using infrared rays. Therefore, this invention only a function 
of infrared transmission, for example like a home remote control also on electronic equipment 
which it has, for example like television, video, and an air-conditioner, It is applicable also to what 
has only a function of infrared reception like a Personal Digital Assistant or a notebook sized 
personal computer also what has a function of infrared transmission and reception, for example. 
[0009] 

[Embodiment of the Invention]Below, based on the preferred embodiment shown in an attached 
drawing, the infrared-ray-communication machine of this invention is explained in detail. 
[001 0] Drawing 1 is a construct figure of one example of the infrared-ray-communication 
machine of this invention. The infrared-ray-communication machine 10 of the example of a 
graphic display has the infrared transmitter 12 of Personal Digital Assistant 44 grade, and the 
infrared receiver 14 of notebook sized personal computer 46 grade, as shown, for example in 
drawing 3 . Drawing 1 may extract a portion required for the judgment of the communications 
protocol in the case of a communicative start, and both the infrared transmitter 12 and the 
infrared receiver 14 may have a function which transmits and receives data in both directions. 
First, by emitting the infrared rays modulated by the data which should be transmitted, the 
infrared transmitter 12 transmits data and, in the case of the example of a graphic display, has 
the communicate mode generator 1 6, the IrDA modulator 1 8, and the infrared ray module 20. 
[0011]Here, transmission start signal START which directs the start of transmission is inputted 
into the communicate mode generator 1 6, and from the communicate mode generator 1 6, the 
transmission enable signal en with which the output of the signal from the IrDA modulator 1 8 is 
permitted is outputted, and it is inputted into the IrDA modulator 1 8. Wired connection is made 
and the signal outputted from the communicate mode generator 1 6 and the IrDA modulator 1 8 is 
inputted into the infrared ray module 20. 

[001 2]If transmission start signal START is given [the infrared transmitter 12 ], before 
transmitting data, First, after the communicate mode information which specifies the 
communications protocol for transmitting data was transmitted through the infrared ray module 
20 from the communicate mode generator 16, The transmission enable signal en is outputted 
and, in the case of the communications protocol and this example which are specified using 
communicate mode information, data is transmitted through the infrared ray module 20 from the 
IrDA modulator 1 8 in IrDA. 

[0013]On the other hand, the infrared receiver 14 is what receives data by monitoring the 
infrared rays modulated by data and getting over, In the case of the example of a graphic display, 
it has the infrared ray module 22, the communicate mode distinction machine 24, the home 
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remote control demodulator 26, the ASK demodulator 28, the IrDA demodulator 30, the selector 
32, and the FIFO (First-In First-Out) buffer 34. The selector 32 has the 1st, 2nd, and 3rd AND 
gates 36, 38, and 40 and OR gates 42. 

[0014]Here, the signal received with the infrared ray module 22 is inputted into the home remote 
control demodulator 26 and the ASK demodulator 28, and the IrDA demodulator 30 besides the 
communicate mode distinction machine 24. The signal outputted from the home remote control 
demodulator 26, the ASK demodulator 28, and the IrDA demodulator 30 is inputted into one input 
terminal of the 1st, 2nd, and 3rd AND gates of the selector 32, respectively. 
[0015]From the communicate mode distinction machine 24, receiving enable signal en1 which 
permits the recovery of a signal which received, en2, and en3 are outputted, It is inputted into 
the home remote control demodulator 26, the ASK demodulator 28, and the IrDA demodulator 
30, respectively, And while being inputted into the input terminal of another side of the 1 st, 2nd, 
and 3rd AND gates of the selector 32, respectively, it is outputted as the control signals etcon, 
ASKon, and IrDAon, respectively. 

[0016]The output of 1st, 2nd, and 3rd AND gates 36, 38, and 40 of the selector 32 is inputted 
into the input terminal of OR gate 42, and the output of OR gate 42 used as the output of the 
selector 32 is outputted as received-data Dout via FIFO buffer 34. It crawls on the above- 
mentioned receiving enable signal en1, en2, and en3 simultaneously, and, only in a gap or one, an 
active state or all the receiving enable signal en1, en2, and en3 will be in an inactive state. 
[0017]Before receiving data with the infrared receiver 14, as it receives through the infrared ray 
module 22 and the communicate mode information transmitted from the infrared transmitter 12 
is first shown in the flow chart of drawing 2 , With the communicate mode distinction machine 24, 
the communications protocol of the data transmitted after this distinguishes whether you are 
that it is a thing (etcon) of a home remote control, or is ASK (ASKon), or IrDA (IrDAon) from the 
received communicate mode information. 

[0018]Here, the communicate mode generator 16 transmits communicate mode information 
between the infrared transmitter 1 2 and the infrared receiver 1 4 using the communications 
protocol on which it decided beforehand, and the communicate mode distinction machine 24 
receives communicate mode information using the same communications protocol as the 
communicate mode generator 1 6. Conventionally, although this communications protocol may be 
publicly known and may be an entire original standard, the unified communications protocol 
needs to be used for it between the infrared-ray-communication machines which apply this 
invention. 

[0019]Communicate mode information sets the transmission speed between the infrared 

transmitter 1 2 and the infrared receiver 1 4 to 1 K bps (kilobit per second), for example, and when 

the communications protocol which transmits data is a thing of a home remote control, 

'1 1 10001 1 1000 — ' is transmitted serially, for example. In being ASK, it transmits 

'1 1 1 100001 1 1 10000 — ', for example, and in being IrDA, it transmits '111 1 1000001 1111 00000 

for example. 

[0020]If the communications protocol of data is distinguished with the communicate mode 
distinction machine 24 as it is a thing of a home remote control, If receiving enable signal en1 
[ etcon ], i.e., a control signal, is made into an active state and it is similarly distinguished as it is 
ASK, Receiving enable signal en2 [ ASKon ], i.e., a control signal, is made into an active state, 
and if it is distinguished that it is IrDA, receiving enable signal en3 [ IrDAon ], i.e., a control 
signal, will be made into an active state. 

[0021]The communications protocol of data the infrared receiver 14 of this example The thing of 
a home remote control, It corresponds to either ASK or IrDA, and the infrared transmitter 1 2 is 
what performs infrared ray communication using communications protocols other than these, or, 
Or when it is not an infrared transmitter which applies this invention, as shown in a flow chart, 
the communicate mode distinction machine 24 stands by that the communicate mode 
information corresponding to the three above-mentioned kinds of communications protocols is 
received (N). 

[0022]In the notebook sized personal computer etc. which carry the infrared receiver 1 4 on the 
other hand, (Y) which will be in an active state at least one of the control signals etcon, ASKon, 
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and IrDAon, After the application for data transfer was started automatically and various kinds of 
setting out according to the communications protocol corresponding to the control signals etcon, 
ASKon, and IrDAon of an active state was performed automatically, The data transmitted from 
the infrared transmitter 12 with the communications protocol specified using this communicate 
mode information is received. 

[0023]In the case of this example, data is transmitted from the infrared transmitter 1 2, using 
IrDA as a communications protocol. The communicate mode distinction machine 24 distinguishes 
that the communications protocol of data is IrDA, and is made into receiving enable signal en3, 
i.e., the high level whose control signal IrDAon is an active state. Control signal enl other than 
this and en2 [ etcon and ASKon ], i.e., control signals, are held at a low level which is all in an 
inactive state. 

[0024]Only 3rd AND gate 40 of the IrDA demodulator 30 and the selector 32 is made into 
enabling state by this, 1st and 2nd AND gates 36 and 38 of the home remote control 
demodulator 26, the ASK demodulator 28. and the selector 32 are held at a disable state (waiting 
state). In the IrDA demodulator 30, according to the communications protocol of IrDA, prescribed 
format data is received serially and this is changed into parallel data with predetermined 
transmission speed. 

[0025]ln the case of this example, as shown in dra wing 1 , receiving enable signal enl, en2, and 
en3, Since it is inputted also into 1 st, 2nd, and 3rd AND gates 36, 38, and 40 of the selector 32, 
respectively, Although it is not necessary to input into the home remote control demodulator 26, 
the ASK demodulator 28, and the IrDA modulator 30, since operation of an unrelated circuit can 
be held to a halt condition by this, there is an effect of power consumption reduction. 
[0026]Then, the parallel data outputted from the IrDA demodulator 30 are outputted as 
received-data Dout, after being inputted into FIFO buffer 34 via the selector 32 and adjusting 
output timing with FIFO buffer 34. After this received-data Dout is incorporated one by one by 
the application for the above-mentioned data transfer, for example, is recorded on recording 
media, such as a hard disk, it is available suitably if needed. 

[0027]As mentioned above, before starting transmission/reception of data according to the 
infrared-ray-communication machine 1 0 of this invention, Transmit / receive communicate mode 
information beforehand, and the communications protocol of data is distinguished, In order to 
perform automatically various kinds of communication setting according to the communications 
protocol which started the application for data transfer automatically, and distinguished it based 
on this, A user is released from the complicatedness which sets up communicate mode, and 
generating of the communication error by the setting-out mistake in communicate mode can also 
be lost thoroughly. 

[0028]Without making useless property of the hardware based on the existing communications 
protocol, and software, this invention is available and For example, infrared transmitters, such as 
a Personal Digital Assistant, a digital camera, a home remote control, For example, 
communication between infrared receivers, such as home electronics, such as a notebook sized 
personal computer, television, video, an air-conditioner, for example, the two-way communication 
between infrared transmitter-receivers, such as notebook sized personal computers, is realizable 
irrespective of the difference in a communications protocol. 

[0029]Thus, since infrared ray communication can be performed between the arbitrary infrared 
transmitters and infrared receivers which perform infrared ray communication of data using a 
different communications protocol according to this invention, Between the infrared transmitter 
and infrared receiver which differ in a manufacture maker (for example, between home 
electronics, such as television, video, and an air-conditioner, and each the remote control of 
home use of those), can perform infrared ray communication and by this invention. It is possible 
to unify to one several home remote controls with which manufacture makers differ etc. 
[0030]The infrared-ray-communication machine of this invention is applicable also to what can 
apply also to a thing provided with either one of an infrared transmitter or an infrared receiver, 
or is individually provided with both an infrared transmitter and an infrared receiver. Of course, it 
can apply also to what unifies and equips one with the function of an infrared transmitter and an 
infrared receiver, and can transmit and receive bidirectionally irrespective of the difference in 
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the communications protocol of data among two or more infrared-ray-communication machines 
which apply this invention. 

[0031] Although the above-mentioned example gave and explained the example of the 
communications protocol of data, and an example of the communications protocol for 
transmitting / receiving communicate mode information, this invention is not limited only to this 
example. As mentioned above, although the infrared-ray-communication machine of this 
invention was explained in detail, of course in the range which this invention is not limited to the 
above-mentioned example, and does not deviate from the main point of this invention, various 
improvement and change may be made. 
[0032] 

[Effect of the Invention]As explained to details above, the infrared-ray-communication machine 
of this invention, Before transmitting data from an infrared transmitter, after transmitting the 
communicate mode information which specifies the communications protocol for transmitting 
this data, transmit data with the communications protocol specified using this communicate 
mode information, and this is received, Before an infrared receiver receives data, after receiving 
and distinguishing the communicate mode information transmitted from an infrared transmitter, 
the data transmitted from an infrared transmitter with the communications protocol specified 
using this communicate mode information is received. According to the infrared-ray- 
communication machine of this invention, when performing infrared ray communication, a user 
starts the application for data transfer, or it is released from the complicatedness which sets up 
communicate mode, and generating of the communication error by the setting-out mistake in 
communicate mode can also be lost thoroughly. According to this invention, infrared ray 
communication can be performed irrespective of the difference in a communications protocol 
between arbitrary infrared transmitters and arbitrary infrared receivers. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a construct figure of one example of the infrared-ray-communication machine of 
this invention. 

[Drawing 2] It is a flow chart showing operation of the infrared-ray-communication machine of 
this invention of one example. 

[Drawing 3] lt is a key map of an example using infrared ray communication of apparatus. 
[Drawing 4] It is a flow chart of an example showing operation of the conventional infrared-ray- 
communication machine. 
[Description of Notations] 
10 Infrared-ray-communication machine 
12 Infrared transmitter 
1 4 Infrared receiver 
1 6 Communicate mode generator 
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1 8 IrDA modulator 

20, 22 infrared ray modules 

24 Communicate mode distinction machine 

26 Home remote control demodulator 

28 ASK demodulator 

30 IrDA demodulator 

32 Selector 

34 FIFO buffer 

36, 38, 40 AND gates 

42 OR gate 

44 Personal Digital Assistant 

46 Notebook sized personal computer 
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DRAWINGS 



[Drawing 11 




[Drawing 2] 
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